An optimization model for calculating trade tariffs based on the idea of a zero-balanced trade account for countries around the world is proposed. Specifically, countries in the G20 group of nations were analyzed. The results are scrutinized and reflected upon, and some ideas about policy to follow are proposed. Both the mercantilist and Keynesian points of view are considered.
Introduction
Typical textbooks on linear programming make emphasis on the theory and the models that can be used to solve specific given problems [1] - [8] . In the best case, they go from the "assumed system", which is an explanation of the problem with all the required data in place using tables and any other printed means necessary, to the problem formulation and the solution of problems [9] [10] .
Nevertheless, these textbooks loose something very important: the ability to do consulting, being such consulting in this case recommendations for trade tariffs among nations based on an optimization linear programming model. This consulting ability requires the knowledge to be able to reach the "assumed system" from the "real system", because typically, it is difficult to go from reality to assumed system, to model and to implementation and, if necessary, back to reality and assumed system. Furthermore, it is also important to implement the so- The problem being analyzed in this paper is balance neutral trade tariffs among a given group of nations. It is possible to calculate the "optimal" trade tariffs using a linear programming approach. In this paper, a model for calculating the optimal trade tariffs among nations is presented and thoroughly analyzed.
This information comes from real life data, and such data is based on real problems facing nations.
The application of the LINDO/LINGO software to solve the trade tariffs case illustrates the advantages of LINDO/LINGO: it highlights all the important elements of a linear programming formulation and solving exercise.
Methodology
The use of linear programming to solve problems in the real world is a process with a feedback loop. It goes from "reality", which is the perception each stakeholder has, to the "assumed system", which is the explanation of such realization. Keep in mind that there are several perceptions of what the reality looks like, and all those perceptions need to be taken into account. Once the "assumed system" is clear, it is possible to formulate the problem into a "mathematical model", translate such model to the LINDO/LINGO (linear programming optimization software) syntax and to come up with solutions to be implemented in the real world. The advantage of linear programming is that it is a methodology that can be successfully applied to a wide variety of problems, including the case analyzed here of finding "optimal" trade tariffs among nations.
However, knowing how the linear programming (optimization) algorithm works allow the linear programming analysts to bring a novel perspective to the problem being solved. Thus, it may be possible to have the decision-makers in the real world realizing they may be trying to solve the wrong problem. This is the reason for a feedback loop between the "implementation in reality" stage and the "assumed system" stage. In the case of the "optimal" trade tariffs problem, the results obtained illustrate the difficulty of implementing such results in reality. It highlights the need for a deeper analysis involving trade neutral sectors. It also requires having information about the precedence and destinations of imports and exports for each sector if a specific trade policy to be implemented needs to be formulated. Figure 1 illustrates the linear programming optimization methodology. Such methodology goes from reality, to assumed system, to problem formulation, to mathematical model, to LINDO compatible syntax formulation, to implementation in reality and, in this case, back to assumed system because it is not possible to implement in reality the results obtained since more information and a deeper analysis, specific to a given country (possibly the United States of America), is required.
The G20 Group of Nations
The G20 (or group of twenty) is an international forum for the governments and France, Germany, India, Indonesia, Italy, Japan, Mexico, the Republic of Korea, the Russian Federation, Saudi Arabia, South Africa, Turkey, the United Kingdom, the United States and the European Union [11] .
Data for the Gross Domestic Product (GDP) for all these nations, with the exception of the European Union, since it is not a nation or South Korea, because there was no data available for imports and exports [12] [13] was collected. Such data is shown in Table 1 [14] . In order to be able to consider all 18 nations, the GDP for 2016 was used, since there is data for imports and exports for 2016. Figure 2 illustrates the participation of each of these economies.
Trade Balances
Data for the trade balances (imports and exports) was gathered. Such data is shown in Table 2 . This data can directly be used in order to build the tariffs trade model. Why can the total imports and exports can directly be used? Because only the total amount is necessary as input for the linear programming model proposed. The trade balance that needs to be neutral (equal to zero) corresponds to each country. Thus, in this paper, the specific sectors of each economy are not considered, but rather the overall total. It should be clear that in order to be able to actually make specific recommendations, more research is required. Although the values of each sector of each economy for imports and exports are available, there is no precedence for such values. In order to be able to implement the analysis carried out by this model, specific precedence (countries of origin) for each sector would have to be included, which is not available in the data collected. Thus, further research in order to do a deeper analysis, for a specific country, would be required. Nevertheless, the linear programming model is very useful as a framework of reference. 
Tariffs Trade Model
The basic model is to minimize tariffs. Let E be the exports and M the imports. Also, assume X is the trade tariff imposed on exports and Y is the trade tariff imposed on imports. Then, it follows the following lineal programming model, where the balance is forced to be zero. Although a previous analysis in which only sectors having a total value of goods (imported or exported) greater or equal to one billion were used, in the end, since only the real trade balance of each country was required, the actual value of the total imports and exports were used. This makes the analysis even more accurate. Minimize: X + Y Subject to: The model actually used and solved using LINDO/LINGO is included in Appendix A. The corresponding output is shown in Appendix B. However, Table   3 summarizes the results.
Discussion
Countries with a positive trade balance shown in Table 2 indicate that total exports are greater than total imports. Having a negative trade balance indicates that imports are greater than exports. Argentina, with a trade balance of $2.124 billion US dollars would be required to pay a very small amount of money on their exports indicated in Table 3 countries being considered for 2016). In the case of the oil industry, there should be, for 2016, a tariff on imports of approximately 55% of the value of the sector. This makes no sense, since it would mean increasing the price of gasoline, for example, by 55%. Consider another example (not included in the analysis made here): Switzerland. They produce literally no milk, which would theoretically mean for them to pay 100% on milk imports. However, nobody doubts that Nestlé is a very powerful chocolate and related articles producing company. Today, large corporation have more power than even single nations. I may even dare to challenge the power of the country with the highest GDP in 2016, the USA, compared to large corporations. A lot of power has been given to these companies. I believe it is important, even for the USA, to consider the possibility of forming economic blocks, in order to be able to put a balancing check against the power of large corporate conglomerates. The North American Free Trade Agreement (NAFTA) may fall short of what the future may bring. I dare proposing even the possibility of a Union of the Americas (not American Union so that nobody confuses this proposal with the Monroe doctrine: "America for the Americans"). America has five countries belonging to the group of 20 (G20): Canada, Mexico, USA, Brazil and Argentina. If it were possible to have Brazil joining such concert of nations without trying to make it all about Brazil gaining too big an importance in South America (which undoubtedly it has) and rather contributing to the common goals of America, understanding by America not only the USA, but Canada, the USA and Latin America. It may be possible to Open Access Library Journal create a currency common to Latin America, which I propose to call the LAT (Latin American peso), which should be weighted versus the US and Canadian dollars, in a way similar to the Euro in Europe when compared to the British Pound in the United Kingdom. Something called the "Big Mac Index" can be used as a way to reasonably value the LAT of the countries involved in Latin America when compared to the value of their national currencies, which should not disappear, but rather coexist with the LAT, at least during a few decades of transition from one system to another or even continue having local currencies if the spirit of the LAT valuation mechanism is taken at face value. I did some work on something called the PAL (Pacific Alliance dollar) in a paper that may be of interest in this context [15] . What about the cases of trade deficits? The lowest on absolute value of all trade deficits belongs to South Africa, with $−0.633 billion US dollars. Such trade deficit would mean to impose tariffs on imports of 0.85%. Almost the "ideal" case. The second lowest trade deficit belongs to Mexico: $−13.172 billion US dollars, meaning tariffs on imports of 3.40%. Then follows Canada, with a trade deficit of $−13.895 billion US dollar, meaning tariffs on imports of 3.45%. Still reasonable enough. However, from this point on, things get complicated. Following is Turkey, with a trade deficit in 2016 of $−56.089 billion US dollars. For an economy the size of Turkey, that would mean imposing tariffs on imports of 28.24%, which starts to sound unreasonable. France also has a relatively high trade deficit of $−71.670 billion US dollars, which would mean tariffs on imports of 12.79%, which is not as bad as Turkey considering the relative sizes of the economies of these two countries. Then follows India, with a trade deficit of $−96.378 billion US dollars, meaning tariffs on imports of 27.02%. There is also the case of the United Kingdom, having a trade deficit of $−224.905 billion US dollars in 2016, which would require them to have tariffs on imports of 35.34%. Finally, there is the case of the USA, with a trade deficit, in 2016, of $−797.752 billion US dollars, meaning, even in the case of an economy of the size of the United States, tariffs on imports of 35.48%. Clearly, it is unreasonable to expect the UK or the USA to impose tariffs on imports in the order of 35%. The tariffs on Steel (25%) and Aluminum (10%) imposed on China have a relatively long history of a somewhat documented dumping commercial policy, which is illegal even in the case of the World Trade Organization (WTO: https://www.wto.org/). This is because China receives a lot of US dollars, by the way thanks to their trade surplus with the USA. China does not even know what to do with all that money. Although money in such amounts matters, and matters considerably, imposing trade tariffs on China in the order of 35% is unreasonable, because that would tend to create inflationary pressures on US imports from China, which allow the US to maintain high quality and relatively low prices in a lot of commodities.
Conclusions
What can be done? From a mercantilist perspective, the idea is to ensure that the Open Access Library Journal From a Keynesian point of view, if the country does not compromise its ability to pay for their trade deficit (a deep discussion on currencies and the policies surrounding them would be due), because they receive, for example, a considerable amount of money in transfers from other countries who want to invest in the USA or the UK, the overall balance of payments (which includes the trade balance but also financial movements of capital) may support such trade deficits.
Clearly, an ongoing analysis of the situation as it progresses is necessary and this paper simply attempts to provide a methodology for analyzing "optimal" trade tariffs that may never actually be imposed. Further research on the topic is re- 
